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Translator's notes 

pp. Tr^nslati^TT^to English of 5u.iss Patent No. 404.870 

Problems uiere encountered with the use of pronouns in the German 
text. As a rule, pronouns are used directly after the noun they are re- 
placing. Since in the German language pronouns always follow the _ 
Masculine, feminie or neutral form of any noun, it became clear that they 
^Ire ni? following the preceding noun. Thus, when words such as ""'Richer, 
wllchen" are used, translated as "which", the nouns involved were added 
within the translator's brackets, such as pointed out in footnotes (*l) 
and C*2), page 3 of translation. 

The wording given in the original text was always strictly adhered 
to. Thus when words such as "konisch geneigt" were used, they could only 
be translated as "conically slanted". 

Attention was drawn to a number of inaccurate reference numbers. 
I will be glad to answer any questions which might arise. 
October 11, 1994 Sincerely,^ 

Latte H. Jc^nston 

Johnston Translation Service 

(714-) 871-1808 
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The invention relates to an injection apparatus, in particular 
for medicamentous subcutaneous injections, with an injection cartridge 
which, in an exchangeable manner, is inserted in an apparative housing, 
whereby the injection cartridge compriseB a compressible liquid-contain 
ing ampulla and an injection-needle projecting beyond the housing, where- 
by the rear extremity of the injection-needle is designed for the per- 
foration of the frontal wall of the ampulla and furthermore comprising 
an actuating-piston which can be driven .by means of spring tension for 
the automatic execution of the puncture and injection by means of 
the cartirdge . whereby the actuating-piston can be arested in its 



initial stand-by position and, together with the housing, separates 
two hollow areas from one another. 

IfColumn- and page-numbers, "in" this order of sequence, are given within thp 
left-hand margin] 
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In the case of such injection apparatuses, the following has been 

*1 

used preferably in the past, namely an "upside-douin-turned" ampulla 

or a bellouDS-type ampulla made of flexible synthetic material which, 
under he thrusting action of the piston, is pushed against the injection 
needle (which, also displays a pointed extremity) and thereby is per- 
forated and, subsequently, namely for the purpose of the expulsion 
of the injection-liquid, is gradually turned upside down or compressed 
by the piston. Since for the drive of the actuating-piston a relatively 
strong compression-spring is needed , a sudden thrusting action by the 
piston occurs against the ampulla when the arresting-state of said 
piston is cancelled, whereby this sudden thrusting action frequently 
leads to the bursting of the ampulla in the case the latter is not 
sufficiently thick-walled or f -jf ^ici entl y resistant to tearing. Dn 
the other hand, if for the perforation and for the compression of a" 
ampulla which is correspondingly resistive, but is less flexible 
[than the aforementioned one], a greater spring force is reqquired 
for which, however, a limit exists , since in the case of the injection 
apparatus which can be recharged by the individual using the same, the 
spring has to be again manually tightened, in other words".^ the piston 
has to be pushed back into the initial readiness position. 

Thus, in order to avoid contusions, it is desirable , to brake 
the piston on the first part of its forward-thrusting path in a con- 
formable manner, whereby the puncture — in consideration of the pain 
sensitivity — is still executed in a sufficiently fast manner ,i whereby 
it is furthermore desirable to decrease the braking process or to 

l[The noun "EinstfJlpung" shown here could not be verified as such in the 

many consulted dictionaries. Howev/er the verb "stUlpen" "i^f^^f^H""''" turn 
which is always translated as "upward-downwrad turned , inverted , turn 

inside out" » etc.] 
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2/1 cancel the same prior to the time the ampulla is perforated and is com- 
pressed in order to release the [injection-] liquid , since for this pur- 
pose, a considerably greater thrusting force is needed than for the 
puncturing process^ 

At the same time, it is essential that the perforation of the am- 
pulla takes place in actual practice only when the puncture is completed, 
so that the entire injection-dosage enters into the tissue at the maximum 

puncture- depth. ; 

In accordance with the invention, the injection apparatus designed 
according to the latter, is charactetized in that the wall-sections 
[not further specified] separating the two hollow areas, delineate at 
least one closkble throttle-opening i at the beginning of the forward 
thrusting movement of the actuating-piston toward the ampulla, the 
throttle-opening is practically closed, and opens up increasingly with 
the progressive forward-thrust of the pistoni with the injection appara- 
tus being furthermore characterized in that a sliding head (which, 

with its rear side, supports the frontal wall of the ampulla) at the 

front-side of the cartride, namely with the external edge of its 

elastically stretLhable borehole, : comes, to lie-^fegainsti^a flange [collar] 

*1 

of the injection-needle, iji^ich [presumably the flank] at the end of 

its [presumably the needle's] forward thrusting movement for puncturing 

purposes, strikes against an abutment within the car^-"idge and and 

*1 

which [presumable the flange ] is taken-up by the borecole in the slid- 
ing head (which becomes wider as a result of the co'^tinuous forward 
thrusting movement of the piston), so that the rear end of the needle 

perforates the frontal wall of the amulla. 

*lIThe pronoun "welcher" and "wel chen" re gi ven here in masculine form, which 
presumably. relate to the masculine noun "Bund", namely f lange ] 

♦2[The word "ihres" given here is in feminine form, which has to relate tothe 
fpminine noun "Nadel", namely "needle"] 
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An exemplified embodiment of the injection cartridge is shown 
in axial sectional view, partially in the initial state of readiness, 
partially in the state after the injection has been given. 

The ..injection-apparatus's housing made of synthetic material com- 
prises cylinder 10 , a cupshaped cover 12 (which is removable and 
can be screwed-in into the cylinder opening ll) and furthermore com- 
prises a hand-operated sleeve 13 ,v which surrounds the cylinder 10 , 
is axially displaceable with respect to said cylinder and displays a 
bottom section lA [shown at the tope of the drawing]. On its front- 
side, the cover 12 is provided with a central opening 15 destined 
for the passage of an injection needle 16 and in the interior, the 
cover 12 is designed for the axial support of the cylindrical pro- 
tective sleeve 17 of an injection cartridge 19 which, in an ex- 
changeable manner, is inserted into the hollow area IB of cover 12 . 

Within the housing-cylinder 10 , a displaceable actuating-piston 
2D is arranged , whereby a load is applied onto said piston by a 
compression spring 21 (which is specified to perform the injection 
operation) , with the compression-spring 21 supporting itself on the 
cylinder's rear-wall 22 . This rear-wall 22 displays a central 
opening 23 with a circular shoulder 24 , at which the piston 20 — 
at its initial position of readiness and at the compressed state of 
the operating spring,^ supporst itself , whereby the piston (20) 

is arrested by two or more elastic spring-catches 26 which project 
from the piston's extremity 25 facing the cylinder's rear-wall 22 . 
With their free extremities 27 , these spring-catches [26] are 
directed in a slanted manner toward the cylinder axis and, by means 



Smiss Patent No > 4D4»670 5 
of a ring 2B (which axially projects inwardly at the bottom section 
14 of the hand-operated sleeve 13) can thus be moved away from the 
circular shoulder 24 » so that the [hand-operated-] sleeve 13 — 
against the action of a compression-spring 29 (which is arranged 
between the sleeve^s botton-section 14 and the cylinder's rear wall 

22) — is pushed (in the direction of the housing's cylinder 10^ 
against the housing's cover 12 . Subsequently, the actuating-piston 
20 is displaced through the expansion of the operating-[comprBssion- ] 
spring 21 • 

In the cylindrical protective sleeve 17 , the injection-cartridge 
displays a sliding-head 30 which is guided in such a manner, so 
that it can be axially displaced by means of ribs 31 and whereby at 
its [presumably the sliding head 30] cup-shaped-like hollow back- 
side 32 , a bellows-shaped ampulla 33 comes to lie with its frontal- 
wall 34 , with the bellows-shaped ampulla 33 consisting of a flexible, 
transparent synthetic material. The sliding-head 30 , for the purpose 
of guiding the rear extremity 35 of the injection-needle- IS ^ "displays 
a coaxial borehole 36 which, seen in frontward direction, is adjoined 
by a borhole 37 with a diameter of a greater order of magnitude 
[than that of the borehole 35], whereby the wall of said borehole 37 
is formed by a circular extension 38 of the sliding-head 30 , with 
said uall becoming conically widened in the direction toward the ex- 
ternal edge 39 . The injection-needle 16 , with a pressed-on flange- 
[or collar-] ring 40 , comes to lie against the external edge 39 
of the borehole 37 and, under elastic stretching of the circular 
extension 38 can enter into this borehole , whereby the rear pointed 
needle-extremity 35 projects beyond the borehole 36 and perforates 
the frontal-wall 34 of the amulla (33). 
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In the most frontal frontal-side part of the [cylindrical] protective 
sleeve 17 (which, in a sealing manner, is present at a.shoulder 42 of 
the housing's cover 12 ), a locking-cap 43 is provided, which is made 
of a synthetic material. For the uptake of the frontal poiotetl' ex^ttHrrfi^ty 

44 of the injection-needle 16 , this [lockino-] cao 43 displays an 
inwardly projecting tube segment 45 which, in outward direction, is 

closed-off by means of a thin frontal-wall 46 which can be perforated 

*1 

2/2 by the needle 13 . At .a forwardly pushed sliding-head 30 , the 

tube-segment 45 causes the flange [collar] 40 to enter into the bore- 
hole 37 . 

The rear, open extremity of the [circular] protective sleeve 17 
is provided with an external threading 4B and, prior to the insertion 
of the cartridge 19 into the injection apparatus , is closed-off by 
means of a screwed-on cover which is not shown in the drawing. On its 
rear side, the ampulla 33j displays a central extension 49 and, 
through the intervention of a circular disc 50 (which surrands the ex- 
tension 4B ) is safe-guarded from falling out during the insertion of 
the cartridge. For this purpose, the circular disc 50 , with its serrated 
edge 51, is in sufficient contact with the interior side of the 
[cylindrical] protective sleeve 17 . In its internal circumference, the 
circular disc 50 displays a circular rib 52 with which it comes to lie 
on the ampulla 33 • 

In its initial state of readiness, the [actuating-] piston 20 
extends with a ramming element 53 into the opening 47 of the protective 
sleeve 17 of the utilized injection-cartridge 19 and thereby still 

finds itself at a certain distance with its ramming-el ement • s frontal-side 

*l[Reference number 13 is given here. Precedingly, 13 designated the hand- 
operated -sleeve, while the injection-needle had been designated with 16] 
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2/2 54 from the circular disc 50 • This frontal side [54, of the ramming 
#1 

element 53] is slightly conically "slanted" so that, during the impact 

and the displacement of the ramming element 53 . the circular disc 50 

comes to lie closely against the [ramming-element •s] frontal side 5i4 

and consequently reduces the external diameter [not further specified]. 

In this forward-thrusting position, the circular disc/[50) at the same 

time sees to it that — during the cbmpression of the ampulla — the 

ampulla's bellouis-like parts 55 (the folds of which fall one on top of 

the other)» come to lie in conus-form one on top of the other. The most 

frontward bellows-like element 55 which adjoints the frontal wall 34 

[of the amulla 33] remains in unchanged position, due to it coming to 

lie at the cup-shaped rear-uiall 32 of the sliding-head 30 and thus pre- 

*2 

vents the formation of waves in the ampulla's frontal and a discharge 
of liquid next to the needle, which could manifest itself duringtthe 
flattening under pressure in particular of the most frontward part of 
the bellows-type. element [55], since the ampulla's frontal wall [34] 
would then be subject to buckling. 

The [actuating] piston 20 , within an annular tee-slot 56 , is 
provided with a piston-ring 58 (which slides along the inner wall 57 
of the housing-cy,inder 10 , whereby the piston-ring 58 displays a 

transversally extending separation-point 59 and through "separation 

«3 

through spring action" comes to lie at the slightly conical cylinder- 
wall 57 , the diameter of which, seen in the direction toward the ' 
opening 11 of the housing-cylinder [10], graduakky increases. In the 
initial state of readiness of the piston [20], the separating-point 

58 ofithe piston-ring 58 is practically closed, so that at the start 
♦1+The German word "geneigt" is given here, always translated in the sense 

of "slanted, inclinded, etc.] ^ 
*2[The German word "Ulellen is oiven here, always translated as wavesj 
*3[The self-coined compound noun "Auseinanderf edernd" is given here which, as 
such could not be verified. The above is a free translation!] 
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of the forward thrusting movement of the [actuating] piston [20], 
the air, which is enclosed in the cylinder's holloui area 50 and in 
the cover's hollow area IB, is compressed, As a rsult of this, the 
]iston [20] is slightly slowed down in its forward thrusting movement, 
which is the reason why the ramming-element 53 does not strike against 
the circular ring 50 with a sudden impact. With the progressing forward 
thrusting movement of the piston [20j, a gap results at the separating 
point 59 , which gap becomes wider and as throttling-opening, allows 
the comprirssed air to stream into the hollow area 61 behind the 
piston 20 , whereby the [socalled] air-braking of the piston [20] 
becomes gradually reduced. Thereby, the ramming element 53 — to 
begin with through the intervention of the circular disc 50 and the 
amulla 33 — has pushed the sliding head 30 (together with the in- 
jection needle 16 , which braces itself on the latter) forward within 
the [cylindrical] protective sleeve 17 , so that the needle's point 
44 pwedoeates the cap's frontal wall 46 , emerges through the cover's 
opening 15 and during the puncturing operation at the point of injec-' 
tion selected by the individual using this injection apparatus, penetrates 
there up to the point at which the flange [collar] AO of the needle 16 
comes in contact with the tube-segment 45 of the cap 43 and reaches the 
inlet-section to the borehole 37 at the siding head 30 . The needle's 
pointed tip 35 thus perforates the ampulla's frontal wall 34 and 
the further forward thrusting movement of the piston [20] brings about 
the expulsion of the injection-liquid through the compression of the 
ampulla 33 . . 



Smiss Patent No. 404,670 g 
1/3 The closable thrott ling-opening — instead of being formed by the 

gap 59 within the piston ring 58 — can be formed by one or several 
slots in the cylinder's internal wall 57 » with the cross-section of 
these slots, seen in the direction toward the housing's cover [12], 
increasing 1 this opening is changed through the forward thrusting 
movement of the piston [20] whereby the cylinder's wall then has an 
exactly cylindrical shape, which is difficult to realize in the case the 
housing-cylinder is made of synthetic material • 

[ fflAIN-] CLAim 

Injection apparatus with an injection cartridge inserted in an 
exchangeable manner within the housing of the apparatus, which injection 

cartride comprises a compressible liquid-containing ampulla and an in- 
jection needle can be pushed out of the housing, whereby the rear extremi- 
ty of the needle is designed for the perforation of ithe frontal wall 

of the ampulla , with the injection apparatus furthermore comprising 
an actuating piston which can be driven through spring tension and 
serves for the automatic execution of the puncturing- and injection- 
operations by means of the cartridge, which [actuating piston] is 
arrested in its intitial state of readiness and, together with the 

closed housing, forms two hollow areas which are separated from one 

. *2 

another, characterized in that the wall-segments (20 , 57, 58 ) 

separating the two hollows areas (60, 61 ) from one another, delineate 

♦1 

at least one thro ttling-opening (59 ) which, at the beginning of the 
forward thrusting movement of the piston (20) toward the amulla (33), 
is practically closed and opens-up increasingly with the progressing 

*l[PrBcedingly, (59) had been said to designate the separation-point ] 
*2[The word "Wandungsteil e" is given here in plural form, namely "wall- 
segments", yet only (57) (said to be the conical cylindrical wall), 
relates to a wall segment, with (20) being the piston and (58) beino the 
circular ring] ^ 
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1/3 forward thrusting movement of the piston (20), and in that the sliding 

head (30) (which, with its rear-side (32), supports the frontal wall 
(34) of the amulla (33), on the front-side of the cartridge comes to lie 

against the the flange (40) of the injection-needle (l6):With the external 

edge (39) of an elastically stretchable borehole wall (38), which [flange 
(40)] at; the end of its [namely the injection-needle's (IS) forward 
thrusting movement for puncturing purposes *of the tissue , strikes 
against an abutment (45) of the cartridge (19), and which [flange (40)] 
is taken-up by the borehole (38) of the sliding-head (30) whereby, 
due to the progressing forward thrusting movement of the piston (20), 
the borehole (38) becomes wider, so that the needle's rear extremity 
(36) perforates the ampulla's frontal wall (34), 

SUB-CLAHTiS 

Injection apparatus according to the main claim, characterized 
in that the rear side (32) of the sliding-head (30) is designed in a 
cup-shaped manner for the support og the [ampulla's] frontal wall 
(34) and for the support of the first bellows-like segment (55) of 
the ampulla (33) adjoining said frontal wall (34), and iin that the 
frontal side (54) of the ramming-element (53) (serving for the forward 

thrusting movement of the piston (20) in the direction toward the 

*1 

ampulla (30 ) ) is designed in a convex manner to push the bellow- 
like segments (55) toward one another in conical position, corres- 
ponding to the position of the first bellows-like segment (55), 

2*- Injection apparatus according to subclaim 1, characterized in 
that , with its rear-side , the amuplla (33) is retained by means of 
a [circular] disc (50) within a protective sleeve (17) of the car- 
tridge (19), containing both said amulla (33) and the sliding head (30) 

*l[Reference number (3D) is given here, precedingl yr said to designate the 
sliding head , whereas the amulla has always been designated before as 
amulla' I3jjr 1 1 ] 
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2/3 with said [circular] disc (50) displaying a serrated external edge (51) 

and, in its interior, displaying an annular ring (52) which comes to 
lie against the ampulla (33). 

3,- Injection-apparatus according to subclaim 2| characterized in 

that the piston (20) , by means of a piston-ring (5B) (which displays 

a separating-point (59) and "separates through spring action " ) 

comes to lie against the internal wall (57 of the housing-cylinder 

♦2-1 

(10), which [presumably the inner wall] — seen in the direction 
of the forward thrusting movement of the piston (20) — widens in a 
slightly conical manner. 

STO AG 

Representative; Diplt-Ing, Friedr. G. Naegeit, ETH, Bern 



*l[Here as before (see footnote (*3), page 7 of translation), the 

self-coined word "auseinanderf edernd" is given, freely translated above] 

♦2[Here the pronoun "uielche" is given in feminine form, which could only 
relate to the feminine noun "immemwand", namely "internal wall'*] 
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InjekSionsapparat 

. Max Wundcrlin, Manncdorf (Zurich), isi als Erfindcr genannt wordcn 



Die Erfindung bczieht sich auf cincn Injcktions- 
apparat insbesondcrc fur mcdikamcntosc, subkutane 
Injcktioncn, mit eincr ini Apparatgchliusc auswcch- 
selbar cingesetzten Injektionspatrone, welchc einc 
i zusammcndriickbarc Flussigkcitsampulle und cine 
aus dcm Gchausc hcrvorschiebbarc Injcklionsnadcl 
cnthalt, deren hintcrcs Endc zum Pcrforicrcn der 
Slimwand der Ampullc ausgcbildet ist, und mit cincm 
durch Fedcrspannung antrcibbaren Bctiiligungskol- 
10 ben zum automatis^hcn Durchfuhrcn von Einstich 
und Injcktion mitlels der Patronc, der in seiner Be- 
rcilschaftslage arrclierbar ist und mit dcm gcschlos- 
scncn GehUuse zwei Hohlraume voneinandcr trcnnt. 
In solclicn Injektionsapparalcn wird in jiingercr 
IS Zeit vorzugsweise eiric Einstiilp- odcr cine Faltcnbalg- 
ampullc aus bicgsamem Kunststoff vcrweUdet, die 
unter der Schubwirkung dcs Kolbcns gegcn die auch 
am hinteren Ende zugcspilzlc Injeklionsnadel gc- 
driickt und dabci perforiert und alsdann zum Aus- 
20 stossen der Injcktionsfliissigkeit durch den Kolben 
allmiihlich eingestiilpt bzw. zusammcngcdriickl wird. 
Da zum Antrieb dcs Beiatigungskolbens einc vcrhalt- 
nbmassig slarke Druckfeder benotigt wird, ergibt sich 
bcim Aufhcbcn der Arreticning dcs Kolbens einc na- 
a hczu schlagartigc Schubwirkung auf die Ampullc, 
welchc die lelztcre haufig zum Platzen bringt, falls die 
Ampullc nichl ausrcichend dickwandig und zerreiss- 
fest ist, Dagegen wird zum Perforiercn und zum Zu- 
sammcndrucken cincr cntsprechcnd widerstandsfahi- 
M gen, aber wenigcr biegsamcn Ampullc cine crhohte 
Fedcrkraft benotigt, wofiir jcdoch einc Grenze bc- 
steht, da cs bci durch den Beniitzcr sclbst nachladba- 
rem Injcktionsapparat moglich sein muss, die Fcder 
von Hand erncut zu spannen, d. h. den Kolben in die 
Bereitschaflslagczuruckzuschiebcn. 

Es ist daher zur Vermcidung von Picllungcn er- 



wiinscht, den Kolben auf dcm crslen Tell seines Vor- 
schubwcgcs in angcmcsscner Wcisc zu brcmscn, 
wobci der Einstich mit Rucksicht auf die Schmca- 
empfindung immer noch gcniigcnd rasch crfolgt, und 
dicsc Bremsung zu vermindern bzw. aufzuhcbcn, 
bcvor die Ampullc perforiert und zusamnicngcdruckt 
wird, urn die Fliissigkcit auszustosscn, da dafiir cine 
wcscntlich grdsscrc Schubkraft crfordcrlich ist als 
fiir den Einstich. 
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Gloichzcitig ist cs wcscntlich, dass die Perforation 
der Ampullc praktisch erst dann crfolgt, wcnn der 
Einstich bccndct ist, damit die ganze injcktionsdosis 
auf der maximalen Einstichticfe in das Gewcbc cin- 
tritt. 

Gcmiiss der Erfindung zeichnct sich der Injck- 
tionsapparat dadurch aus, dass die die beiden Hohl- 
riiumc voneinandcr trcnnenden Wandungstcilc miu- 
destens cine verschlicssbarc Drosseloffnung begrcn- 
zen, welchc bci Bcginn der Vorschubiibcrtragung dcs w 
Betaligungskolbcns auf die Ampullc praktisch gc- 
schlosscn ist und sich bci fortschrcitendem Kolbcn- 
vorschub zunehmcnd offnct, und dass ein mit seiner 
Ruckseite die Stirnwand der Ampullc abstUtzender 
Glcitkopf in dcf Patronc vorderseiiig mit dcm Aus- bo 
senrand einer elastlsch dehnbaren Bohrungswand an 
cincm Bund der Injcktionsnadel anstcht, wclchcr am 
Endc ihrcs Einstichvorschubcs an cincm .Anschlag 
der Patronc auftrifft, und wclchcn die sich dabci er- 
weitcrndc Bohrimg des Glcilkopfcs infolgc forlgc- 
sctzten Kolbcnvorschubcs aufnimmt, so dass das hin- 
tcrc Nadclcndc die Ampullenstirnwand perforiert. 

Auf der Zcichnung ist cin Ausfuhrungsbeispicl 
cincs Injektionsapparatcs im Axialschuitt tcils im Bc- 
rciischaftszustaad und tcils im Zustand nach crfolgtcr 7.» 
Injektion dargcstellt. . 
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: " Das aus Kunstsloff bcstehende Gchause des 
veranschaulichten Injektionsapparates sctzt sich aus 
eikiem ZylindcrJO, einem in die Zylindcroffnung 11 
abnehmbar eingeschraubten, becherforniigcn Deckel . 

5 12 und ciner den Zylindcr 10 umschlicsscndcn, dazu 
axial vcrschiebbaren Handhiilsc 13 mit einem Boden 
14 zusammen. Der Deckel 12 ist stirnscitig mit ciner 
zentralen Durchtriltsoff nung 1 5 fur einc Injcktions- 
nadel 16 vcrsehen und im Innern zur koaxialcn Ab- 

10 stutzung der zylindrischen Schulzhiilsc 17 ciner in 
den Hohlraum 18 des Deckels 12 auswechselbar ein- 
gesclzten Injektionspatroiic 19 ausgebildet. 

Im Gehausezyiinder iO ist ein Betatigungskolben 
20 . axial verschicbbar und durch einc zur Leistung 

15 der Injektionsarbcit bestimmte Di-uckfcdcr 21 bcla- 
stct, wclche an der Zylinderriickwand 22 abgestutzt 
ist. Diesc Ruckwand wcist cine zentrale Offnung 23 
mit eincr Ringschultcr 24 auf, an welchcr der Kolbcn 
20 in seiner Bcreitschaflslagc bci komprimicrtcr Ar- 

20 bcUsfcdcr 21 mit zwci oder mehr von scincm der Zy- 
linderriickwand 22 zugekchrten Endc 25 abstchcn- 
dcn, voncinander fedcrndcn Fcderklinkcn 26 arreticr- 
bar ist. Dicsc Fcderklinkcn sind mit ihrcn frcienEndcn 
27 schrag gcgcn die Zylinderachse gerichtet und las- 

25 sen sidi mittcls eines am Boden 14 der Handhiilsc 13 
axial nach innen vorstchendcn Ringes 28 dadurch 
von der Ringschultcr 24 ausriickcn, dass die Hiilsc 

13 gcgcn die Wirkung ciner zwischcn ihrcm Boden 

14 und der Zylinderriickwand 22 angcordnelen 
.•M> Druckfcder 29 relativ zum Gehausezyiinder 10 gcgcn 

den Gehausedcckel 12 hin geschoben wird. Alsdann 
wird der Betatigungskolben 20 durch die Expandie- 
rung der Arbcitsfcder 2 1 vcrschoben. 

Die Injcktionspatronc 19 weist in der zylindri- 
s:. schcn Schutzhiilsc 17 cinen Gleilkopf 30 auf, der mit 
axialen Rippcn 31 verschicbbar gcflihrt ist und an 
dcsscn schalcnartig hohlcr Riickseitc 32 cine die In- 
jcktionsnUssigkcit cnthaltcnde Faltcnbalgampullc 33 
aus bicgsamcn, transparentcm Kunststoff mit ihrcr 
M Stirnwand 34 anstcht. Der Gleitkopf 30 besitzt als 
Fiihrung fur das hintcre Endc 35 der Injcktionsnadcl 
16 einc koaxialc Bohrung 36, an wclche sich nach 
vorne einc im Durchmcsser weitere Bohrung 37 
anschlicsst, dcren Wand durch einen Ringfortsatz 38 
4i des Glcitkopfcs 30 gcbildet und gcgcn den Aussen- 
rand 39 hin konisch crNVcitcrt ist. Die Injcktionsnadcl 
16 steht mit einem aufgepressten Bundring 40 am 
Ausscnrand 39 der Bohrung 37 an und kann untcr 
elastischcr Dchnung des Ringfortsatzes 38 in dicsc 
M Bohrung eintrcten, wobei das hintcre, zugcspitzte Na- 
delendc 35 aus der Bohrung 36 hcrvortritt und die 
Stirnwand 34 der Ampullc 33 pcrforicrt. 

Im vordcrstcn, stirnscitigcn Tcil 41 der Schutz- 
hiilsc 17, der an ciner Schultcr 42 des Gchiiuscdek- 
^5 kcls 12 abdichtend ansteht, ist cine Vcrschlusskappc 
43 aus Kunststoff eingeselzt. Dicsc Kappc besitzt zur 
Aufnahme der vorderen Spitzc 44 der Injcktionsna- 
dcl 16 ein nach innen vorstchendes Rohrstiick 45, 
welches nach aussen durch cine diinnc Stirnwand 46 
CO geschlosscn ist, wclche die Nadel 13 perforieren 



kann. Bei vorgeschobencni Gleitkopf 30 bewirkt das 
Rohrstiick 45, dass der Bund 40 in die Bohrung 37 
einlritt. 

Das hintcre, offene Endc 47 der Schutzhiilsc 17 
ist mit einem Aussengcwinde 48 vcrsehen und vor 65 
dem Einsctzcn der Patronc 19 in den Injektionsappa- 
rat mit einem nichtgezcigten Schrai;bdeckel vcrscWos- 
sen. Die Ampulle 33 weist hintcn cinen zentralen 
Fortsatz 49 auf und ist durch einc denselbcn umge- 
bendc Ringscheibe 50 gcgcn Herausfallen beim'Ein- -jo 
setzen der Patronc gcsichert. Zu diesem Zweck stcht 
die Ringscheibe 50 mit ihrcm gezahnten Rand 51 mit 
der Inncnscitc der Schutzhiilsc 17 in ausrcichendcr 
Beriihrung. Im Innciiumfang besitzt die Ringscheibe 
50 cine Ringrippe 52, mit der sic an der Ampullc 33 75 
aufiiegt. 

Der Kofbcn 20 crstreckt sich in seiner Bercit- 
schaftslagc mil einem Stosscl 53 in die Offnung 47 
der Schutzhiilsc 17 der cingcsctzten Injcktionspatro- 
nc 19 und bcfindct sich dabei mit der Slossclstirnseite m 
54 noch in bestimmtem Abstand von der Ringscheibe 
50. Dicsc Stirnseite ist Icicht konisch gencigt, damit 
sich die Ringscheibe 50 bcim Auftrcffcn und Vorruk- 
kcn des Stossels 53 an die Stirnseite 54 anschmicgt 
und dadurch den Ausscndurchmcsser vermindcrt. 
Gleichzeitig bewirkt die Ringscheibe in dicser Schub- 
stellung, dass die sich bcim Zusammendriicken der 
Ampullc aufeinandcrfaltcndcn Balgtcile 55 derselbcn 
in Konusform aufcinanderlegen. Der vorderstc, an 
die Stirnwand 34 angrcnzende Balgteil 55 vcrbleibt w 
infolgc seiner Auflagc an der schalcnformigcn Ruck- 
wand 32 des Glcitkopfcs 30 in unvcrandcrtcr Lagc 
und vcrhindert somit die Bildung von Wellcn in 
der Ampullcnstirnwand 34 und cinen Fliissigkeitsaus- 
trill ne>ben der Nadcl, was bcim Flachdriickcn insbe- 9.-, 
sonderc des vordcrstcn Balgtcils cintrcten wiirde, weil 
die Ampullcnstirnwand dadurch ciner Stauchung un- 
terworfcn wurdc^ 

Der Kolbcn 20 ist in ciner Ringnut 56 mit einem 
an der Inncnwand\57 des Gchausczylindcrs 10 glci- uw 
tcnden Kolbenring 58 vcrsehen, der cine querliegen- 
dc Trcnnstellc 59 aufweist und durch Auseinandcrfc- 
dern an der schwach konischen Zylinderwand 57 an- 
liegt, dcren Durchmcsser gcgcn die Offnung 1 1 des 
Gchausczylindcrs hin allmiihlich zunimmt. In der Be- 105 
rcitschaftslagc des Kolbens ist die Trcnnstellc 59 des 
Kolbcnringcs 58 praktisch geschlosscn, so dass zu 
Bcginn des Kolbcnvorschubcs die im Zylindcrhohl- 
raum 60 und Deckelhohlraum 18 cingcschlosscnc 
Luft komprimiert wird. Der Kolbcn wird dadurch in no 
scincm Vorschub etwas gcbremst, wcshalb der Stos- 
scl 53 nicht schlagarlig auf der Ringscheibe 50 auf- 
trifft. Mit fortschrcitcndem Kolbcnvorschub ergibt 
und erweitcrt sich an der Trcnnstellc 59 cine Liickc, 
die als Drosseloffnung komprimierte Luft in den \^^ 
Hohlraum 61 hintcr dem Kolbcn 20 ausstromen liisst, 
wodurch sich die Luftbremsung des Kolbens allmiih- 
lich vermindcrt. Dabei hat der Stosscl 53 zuniichst 
iiber die Ringscheibe 50 und die Ampullc 33 den 
Gleilkopf 30 mit der daran abgcstiitztcn Injcktions- uo 
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nadcl 16 in dcr Schulzhulsc 17 nach vorne verscho- 
ben, so dass die Nadelspitzc 44 die Kappenstimwand 
46 durchsUcht, diirch die Dcckeloffnung 15 austritt 
und zum Einstich in dic .vom Benutzcr gcwahlte In- 
jcklionsstellc cindringt, bis dcr Bund 40 der Nadcl 16 
am Rohrstilck 45 der. Kappc 43 auftrifft und zum 
Einlritl in. die Bohrung 37 am Glcitkopf 30 gelangt. 
Die Nadclspitze 35 pcrforicrt somit die Ampullen- 
stirnwand 34, und dcr weitcre Kolbcnvorschub be- 
wirkt das Ausstosscn dcr InjcktionsflUssigkcit durch 
Zusammcndriickcn dcr Ampulle 33. 

Die schlicssbarc . Drosseloffnung konnle . stall 
durch die Luckc 59 im Kolbenring 58 durch cine 
Oder mchrcre Nulcn in dcr Zylindcrinncnwand 57 
mil gegcn den GchUuscdcckcl ; hin zimchmcndcm 
Qucrschnilt gcbildet scin, wclchc Offnung durch den 
Kolbcnvorschub vcrandcrl wird, wobci die Zylindcr- 
wand dann genau zylindrisch ausgebildct ist. was jc- 
doch bci cincm Gchausezylindcr aus Kunsistoff 
schwcriich rcalisicrbar isl. 



PATENTANSPRUCH 
Injcktionsapparat mil cincr im Apparatgchliusc 
auswcchsclbar cingcsctztcn Injcktionspalronc, wclche 
cine zusammendruckbare Flussigkciisampullc und 
M cine aus dcm Gchliusc hervorschicbbarc Injcktions- 
midcl cnlhalt, dcrcn hintcrcs Ende zum Pcrforicrcn 
der Stirnwand dcr AmpuUc ausgebildct ist, und mil 
eineni durch Fcdcrspannung antrcibbaren Bcliiti- 
gungskolbcn zum automalischcn Durchfuhrcn von 
3(1 Einsltch und Injektion mitlcis der Patrone, dcr in sei- 
ner Bcreitschaftslage arrcticrbar ist und mil dcm gc- 
schlosscncn Gchause zwci Hohlraumc voncinandcr 
trcnnt, dadurch gckennzcichncl, dass die die bcidcn 
Hohlriiume (60, 61) voncinandcr trcnncndcn VVan- 
;»5 dungstcilc (20, 57, 58) miadcstcns cine vcrschliessba- 
rc Drosseloffnung (59) bcgicnzcn, welchc bci Beginn 
dcr Vofschububcrtragung dcs Kolbcns (20) auf die 
Ampulle (33) praklisch geschlosscn ist und sich bci 
forlschrcilcndcm Kolbcnvorschub zunchmcnd offnct, 
w und dass cin mil seiner Riickscitc (32) die Stirnwand 



(34) dcr Ampulle (33) abstutzcndcr Glcitkopf (30) in 
dcr Palrone (19) vorderscilig mil dcm Ausscnrand 
(39) cincr clastisch dehnbarcn Bohrungswand (38) an 
cincm Bund (40) dcr Injcklionsnadel (16) ansleht, 
wclchcr am Ende ihres Einsiichvorschubcs an cincm ^ 
Anschlag (45) dcr Patrone (19) auftrifft und wclchcn 
die sich dabei erwcitcrndc Bohrung (38) dcs Glcl^- 
kopts (30) infolge fortgcsctztcm Kolbenvorsciiub auf- 
nimmt, so dass das hiiitcre Nadclcndc (36) clie Am- 
pullcnstirnwand (34) pcrforicrt. 

UNTERANSPROCHE 

1. Injcktionsapparat nach Patentanspruch, da- 
durch gckennzcichncl, dass die Riickscitc (32) des 
CIcitkopfs (30) zur Abstutzung dcr Stirnw:!nd (34) 
und dcs ersten daran angrcnzendcn Faltcnbalgtcilcs 
(55) der Ampulle (33) schalcnartig gckchlt ist und die 
Stirnscite (54) dcs zur Vorschubiibcrtragung dcs Kol- 
bcns (20) auf die Ampulle (30) nn dcmsclben vorge- 
schcncn Stosscls (53) konvex ausgebildct ist, um die 
Faltcnbalgtcile (55) in konischer, dcr Lage dcs crstcn 
Faltenbalglcils (55) cntsprcchcndcr StcUung zucinan- 
dcr zu schicbcn. 

2. Injcktionsapparat nach Untcranspruch 1, da- 
durch gckennzcichncl, dass die Ampulle (33) an ihrcr 
Riickscitc durch cine Schcibc (50) in cincr diL- Am- 
pulle (33) und den Glcitkopf (30) cnthaltcndcn 
Schulzhulsc (17) der Patrone (19) fcstgchaltcn ist, 
wclche Scheibc (50) cincn gczahnlcn, mil dcr Schulz- 
hulsc (17) in Beriihrung stchendcn Ausscnrand (51) 
und im Inncrn cine Ringrippc (52) aufweist, wclchc 
an dcr Ampulle (33) anlicgl. 

3. Injcktionsapparat nach Untcranspruch 2, da- 
durch gckennzcichncl, dass dcr Kolbcn (20) mil 
cincm cine TrcnnstcUe (59) aufwciscndcn, imsciuan- 
dcrfedcrndcn Kolbenring (58) an dcr Inncnwand (57) 
dcs Gchausczylindcrs (10) anlicgl, wclche sich in 
Richlung dcs Kolbcnvorschubs schwach ko;iisch cr- 



wcilcrt. 
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